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CATALYTIC CONVERTER UNIT AND APPARATUS 

BACKGROUND OF THE INVENTION 
[0001] This invention relates to a catalytic converter 

unit and to a catalytic converter apparatus. 
[0002] It is well-known that energy production plants 

produce gases, the composition of which needs to be changed 
before they are released to the atmosphere. The exhaust 
gases from a combustion process are specifically such gases. 
For treating certain components in the exhaust gases, such as 
nitrogen oxides and hydrocarbons, the exhaust gas flow is 
arranged to pass through a catalytic converter. Especially 
when large exhaust gas volumes are concerned, the physical 
size of the structures involved easily exceeds the desired 
size . 

[0003] It is also essential for the operation of the 

catalytic converter that the flow rate of the exhaust gases 
therein is not too high, i.e. the retention or residence time 
of the gas in the catalytic converter should be long enough 
for the desired reactions to take place. In order to 
accomplish this, it is conventional to employ a parallel,, 
connection of several catalytic converter elements. 
Alternatively a single catalytic converter element with a 
large diameter may be used. In the event that either 
conventional approach is utilized to provide a sufficiently 
large cross-sectional area of catalytic converter element (s), 
the size of the plant is further increased. 

[0004] An aim of the present invention is to provide a 

catalytic converter arrangement, by which considerable space 
saving is achieved particularly in conjunction with a 
combustion engine by utilizing the length of the exhaust gas 
apparatus. An aim of the invention is also to provide such a 
catalytic converter unit that makes a space- saving catalytic 
converter apparatus of modular design feasible. 

SUMMARY OF THE INVENTION 
[0005] In accordance with a first aspect of the invention 

there is provided a catalytic converter unit comprising a 
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wall means defining a treatment zone, first and second 
transfer zones and at least one through- flow zone, wherein 
the zones are adjacent each other, the wall means includes a 
partition wall that divides the treatment zone into first and 
second segments, the first transfer zone is plugged upstream 
of the partition wall and the second transfer zone is plugged 
downstream of the partition wall, and a catalytic converter 
element disposed in the first segment of the treatment zone, 
spaced from the partition wall, and wherein the first segment 
of the treatment zone is in flow communication with the first 
transfer zone and the second segment of the treatment zone is 
in flow communication with the second transfer zone. 

[0006] In a catalytic converter unit embodying the 

invention the gas to be treated may be divided into at least 
a first stream that is conducted past a catalytic converter 
element arranged in a given catalytic converter unit and a 
second stream that is conducted through the catalytic 
converter element arranged in the given catalytic converter 
unit, whereby only one stream is treated by the catalytic 
converter element of the given catalytic converter unit. The 
catalytic converter elements may be connected in parallel 
with respect to the gas flow. The catalytic converter unit 
comprises several zones arranged next to each other, i.e. 
laterally of the longitudinal axis. One of the zones is a 
treatment zone in which the catalytic converter element is 
located and where a partition wall is arranged at a distance 
from the catalytic converter element. In addition, the 
catalytic converter unit comprises a first transfer zone and 
a second transfer zone, which are plugged substantially at 
their opposite ends, and at least one through- flow zone. 
Furthermore, the treatment zone is in flow communication with 
the first transfer zone on one side of the partition wall and 
with the second transfer zone on the other side of the 
partition wall. A catalytic converter unit of this nature 
provides a compact assembly of modular structure. 

[0007] It is preferred that the treatment zone of the 

catalytic converter unit be bounded by a common partition 
wall having portions that bound the two transfer zones and 
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the through- flow zone or zones. Preferably, the treatment 
zone is disposed centrally in the cross -section of the 
catalytic converter unit so that it is surrounded by the 
other zones. The structure is designed so that the first and 
second transfer zones share a common partition wall, i.e. 
they are located next to each other. 

[0008] In accordance with a second aspect of the invention 

there is provided a catalytic converter apparatus having an 
inlet end and an outlet end, the catalytic converter 
apparatus including a plurality of catalytic converter 
elements, and a wall means defining a treatment zone having a 
plurality of successive longitudinal segments in which the 
catalytic converter elements are respectively disposed, and 
gas feed zones arranged about the segments of the treatment 
zone for conducting gas to the segments of the treatment 
zone . 

[0009] In accordance with a third aspect of the invention 

there is provided a catalytic converter apparatus including a 
plurality of catalytic converter units connected end-to-end 
between an inlet end of the apparatus and an outlet end 
thereof, each catalytic converter unit comprising a wall 
means defining a treatment zone, first and second transfer 
zones and at least one through- flow zone, wherein the zones 
are adjacent each other, the wall means includes a partition 
wall that divides the treatment zone into first and second 
segments, the first transfer zone is plugged upstream of the 
partition wall and the second transfer zone is plugged 
downstream of the partition wall, and a catalytic converter 
element disposed in the first segment of the treatment zone, 
spaced from the partition wall, and wherein the first segment 
of the treatment zone is in flow communication with the first 
transfer zone and the second segment of the treatment zone is 
in flow communication with the second transfer zone. 

[0010] A catalytic converter apparatus embodying the 
invention for conducting the gas to be treated through 
several catalytic converter elements that are connected in 
parallel with respect to the gas flow comprises, when viewed 
in cross-section, several zones extending substantially from 
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the gas inlet end of the apparatus to the outlet end thereof, 
and a treatment zone for gas, in which several successive 
catalytic converter elements are arranged, and feed zones 
arranged laterally of the treatment zone and symmetrically 
with respect to its longitudinal axis for conducting gas to 
each catalytic converter element. The feed zones comprise at 
least one zone which is plugged between the gas inlet end and 
the gas outlet end of the catalytic converter apparatus, and 
a flow path that bypasses the plug is arranged in the 
treatment zone via the catalytic converter element. 

[0011] Preferably the treatment zone is centrally arranged 

in the catalytic converter apparatus and the feed zones 
surround the treatment zone. Preferably, the catalytic 
converter apparatus has a circular cross-section, and the 
treatment zone is centrally arranged in the catalytic 
converter apparatus and the other zones are formed of annular 
sectors surrounding the treatment zone. 

[0012] An embodiment of the present invention is 

particularly advantageous in conjunction with a large piston 
engine where the catalytic converter units to be arranged one 
after the other extend over the length of the engine. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] In the following the invention is described by way 

of example with reference to the attached drawings, in which 

FIG. 1 shows the cross- section of a catalytic 
converter unit embodying the invention in the longitudinal 
direction thereof ; 

FIG. 2 shows a perspective view of a catalytic 
converter unit embodying the invention; 

FIG. 3 shows a catalytic converter unit embodying 
the invention seen from the front; 

FIG. 4 shows a connection diagram of the catalytic 
converter units embodying the invention. 

DETAILED DESCRIPTION 
[0014] In the following the structure of a catalytic 

converter unit 1 embodying the invention is described with 



reference to FIGS. 1 and 2. The structure of the catalytic 
converter unit makes it possible to divide the incoming gas 
flow into partial flows or streams, one of which may be 
conducted through a catalytic converter element 2 arranged in 
the catalytic converter unit 1 while the others are conducted 
past the catalytic converter element 2. The catalytic 
converter unit 1 is formed of a pipe 3 having a circular 
cross-section and functioning as an outer shell. Inside the 
pipe 3 forming the outer shell is an inner pipe 4 having a 
smaller diameter than the outer shell and functioning as an 
inner shell, inside of which the catalytic converter element 
2 is located. Although the pipes 3 and 4 are illustrated in 
the figures with circular cross-section, which is preferred, 
one or both may alternatively have another, e.g. polygonal, 
shape. The cross-section of the annular space between the 
inner and outer shells is divided into uniform sectors with 
respect to the central axis. In the annular space between 
the outer shell and the inner shell there are several feed 
zones 6 that extend in the longitudinal direction of the 
catalytic converter unit 1 and are defined by preferably 
radial partition walls 5. The transfer zones 6.1 are 
arranged so that gas is supplied or discharged through them 
from a treatment zone 7 formed in the smaller inner pipe 4, 
which allows the gas to flow through the catalytic converter 
element 2. For this purpose, openings 8, 9 in the inner pipe 
4 connect the treatment zone to the transfer zones 6 . 1 
respectively. The through-flow zones 6.2 are zones through 
which gas flows straight through the catalytic converter unit 
1. The partition walls 5 are arranged at regular angular 
intervals with respect to the periphery, which makes it 
possible to provide a catalytic converter apparatus in which 
several catalytic converter units are connected one after the 
other, but where the catalytic converter elements are 
connected in parallel with regard to gas flow. This is 
disclosed below with reference to FIG. 4. 

[0015] Downstream of the catalytic converter element 2 in 

the treatment zone 7, the opening 8 conducts the treated gas 
away from the treatment zone over to the transfer zone 6.1. 
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In the vicinity of the opening 8 is a partition wall 10 
arranged at a distance from the catalytic converter element 
2. By means of the partition wall 10 the forward flow of the 
gas in the treatment zone may be prevented and the gas may be 
conducted or diverted to the transfer zone 6.1. On the 
opposite side of the partition wall 10 with respect to the 
catalytic converter element, the opening 9 conducts a second 
gas flow from the transfer zone 6.1 to the treatment zone 7. 
In addition, both the transfer zones 6.1 are plugged by 
providing them with partition walls 11, 12 so that in one 
transfer zone the partition wall 11 is located upstream of 
the opening 8 at the gas inlet end of the catalytic converter 
unit and in the other the partition wall 12 is located 
downstream of the opening 9 at the gas outlet end. Thus, the 
transfer zones are plugged substantially at their opposite 
ends . 

[0016] FIG. 3 shows that the catalytic converter unit 1 

has rotational symmetry of order n with respect to its 
midpoint 13, at least with respect to the locations of the 
partition walls 5, where n is the number of catalytic 
converter units in the catalytic converter apparatus and is 
equal to four in this case. The partition walls 5 are 
arranged so that the cross-section consists of sectors 
defined by certain angles oil, ot2 , ot3 , o?4 . All the angles are 
substantially equal. Thus, the two transfer zones 6.1 and 
the through-flow zones 6.2 all have similar cross-sections. 
As mentioned in the above, it is possible to give the inner 
pipe another shape, or the outer shell 3 as well, e.g. a 
polygonal outer shell 3' illustrated in FIG. 3 by a dashed 
line is quite possible. 

[0017] Several catalytic converter units embodying the 

invention provide a catalytic converter apparatus for 
conducting the gas to be treated through several catalytic 
converter elements that are connected in parallel with 
respect to gas flow. The catalytic converter apparatus is 
disclosed in the following with reference to FIG. 4. Gas is 
supplied through a channel or duct 14 to the first catalytic 
converter unit 1.1 of the catalytic converter apparatus. As 
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mentioned above, the catalytic converter unit 1.1 divides the 
flow into several partial flows or streams (four in the case 
of this example) . Two of the four streams of gas enter the 
through-flow zones 6.2 and flow straight through the unit 

1.1. The number of through- flow zones 6.2 depends on the 
number of catalytic converter units one desires to use, and 
is always two less than the number of catalytic converter 
units. In this embodiment the number of catalytic converter 
units is four and the number of through- flow zones 6.2 is 
two. A third stream enters one of the transfer zones 6.1. 
No gas enters the other transfer zone 6.1 because that zone 
is plugged by the partition wall 11 at the upstream end. The 
fourth stream of gas flows to the treatment zone 7, where it 
is treated while flowing through the catalytic converter 
element 2. Guided by the partition wall 10 and the opening 
8, the treated gas passes to the transfer zone 6.1 of the 
first catalytic converter unit 1.1. After this the stream 
that has been treated in the first catalytic converter unit 
1.1 passes through the next two catalytic converter units 

1.2, 1.3 via the through-flow zones 6.2 and then enters the 
transfer zone 6.1 of the fourth catalytic converter unit 1.4 
and passes from the transfer zone through the opening 9 to 
the treatment zone 7, to the opposite side of the partition 
wall 10 from the catalytic converter element 2, and finally 
out to a channel or duct 15. A flow of similar kind, i.e. 
the treatment of a stream in one catalytic converter unit 2 
for each stream at a time, is provided by arranging the 
catalytic converter units 1.1, 1.2, 1.3, 1.4 one after the 
other with a downstream unit turned by an angle a. around its 
longitudinal axis relative to the immediately upstream unit, 
where the angle a is equal to the angle oil, ot2 , a3 , c*4 . The 
degree of the angles is determined by the number of sectors. 
Since in the cross-section all the sectors determined by the 
angles are similar in shape, the adjacent zones in the 
direction of rotation are always located one after the other 
in the successive units. 

[0018] It further appears from FIG. 4 that the stream that 

flows through the transfer zone 6.1 of the first catalytic 
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converter unit 1.1 is led through the opening 9 to the 
treatment zone 7 downstream of the partition wall 10, whereby 
this stream is treated in the catalytic converter element 2 
of the second catalytic converter unit 1.2. After the 
treatment, this stream flows through the opening 8 of the 
second catalytic converter unit 1.2 to the transfer zone 6.1 
and further through the through- flow zones 6.2 of the third 
and fourth catalytic converter units 1.3 and 1.4 out to the 
channel 15. Similarly, the streams that enter through the 
through-flow zones 6.2 of the first catalytic converter unit 
1.1 are treated in the third and fourth catalytic converter 
units 1.3 and 1.4 respectively. Thus, the apparatus is such 
that the treatment zone 7 has several segments that are 
separated from one another by the partition walls 10, the 
several segments contain respective catalytic converter 
elements 2, and each stream passes through one catalytic 
converter element. In practice, the gas flows as streams in 
the transfer or through- flow zones surrounding the treatment 
zone. In the transfer zones direct through- flow is plugged, 
and the treatment zone 7 provides a by-pass path around the 
plugging via the catalytic converter element 2 back to the 
transfer zone 6.1. 

[0019] As it can be concluded on the basis of Fig. 4, only 

one of the transfer zones between the catalytic converter 
units needs to be provided with a partition wall 11, 12, but 
since both walls are needed at the inlet and outlet ends of 
the apparatus, it is preferable for practical reasons to use 
similar catalytic converter units 1. 

[0020] The invention is not limited to the above-described 

applications, but several other modifications are conceivable 
in the scope of the appended claims. 



